Histopathologic studies of innervation of normal and prolapsed human mitral valves.
We evaluated the distribution of the nerves in valve tissue of humans to clarify the relationship between mitral valve prolapse and autonomic nerve dysfunction. We studied 15 autopsy specimens of normal mitral valve, 10 prolapsed mitral valves, five each of normal tricuspid, aortic, and pulmonary valves, and three prolapsed mitral valves obtained at cardiac surgery. Immunohistochemical studies utilized the avidinbiotin peroxidase complex (ABC) method and several nerve-related antigens: 1) S-100 protein, glial fibrillary acidic protein (GFAP), and neurofilament protein (NFP) as markers of glial and Schwann cells of the nervous system; 2) choline acetyltransferase (ChAT) to identify cholinergic nerve endings; 3) neuropeptide Y (NPY), a neuropeptide that is distributed in accordance with sympathetic nerves; and 4) calcitonin gene-related peptide (CGRP), a neuropeptide that is distributed in accordance with afferent nerves. Distribution of adrenergic nerve fibers was also examined by fluorescence method. Morphology of nerve endings of the normal mitral valve was studied by electron microscopy. In normal valves, distributions of S-100 protein, GFAP, and NFP immunoreactivities were clearly visible along the subendocardial site on the coaptation aspect of the base-to-body portion of each valve, regardless of the kind of valve. In contrast, there was only a scanty distribution of these reactivities on the physiologic coaptation area of the tip. In prolapsed mitral valves, there was no distribution of S-100-positive protein or other nerve-related antigens in areas of the valve with myxomatous degeneration. Distribution of CGRP, ChAT, and NPY immunoreactivities, and adrenergic fluorescence, were the same as those of the nerve-related antigens in both normal and prolapsed mitral valves. Electron microscopic study of the atrial aspect of normal mitral valves revealed numerous small axons with aggregations of small clear vesicles, indicating cholinergic features. The results suggest that the subendocardial site on the atrial aspect at the middle portion of the mitral valve is rich in nerve endings, including the afferent nerves, and that mechanical stimuli from this area caused by abnormal coaptation in mitral valve prolapse may produce an improper circuit in autonomic nerve function between the central and mitral valve nervous systems.